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DETAILED ACTION 

Claim Objections 

Claim 1 is objected to because of the following informalities: The phrase 
"the first and second electrode terminals", should read the first electrode terminal 
and the second electrode terminal". 

The phrase "the first and second conductive regions", should read the first 
conductive region and the second conductive region". 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

Claim 30 is rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the 
time the application was filed, had possession of the claimed invention. There is 
no support in the specification for the claimed limitation of a power device being a 
diode, as recited in claim 30. 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3, 26, 28 and 30 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

The claimed limitation of a power device being a diode, as recited in claim 
30, is unclear as to whether the claimed device is a power device or a diode. 

The claimed limitation of "the passivation layer includes an oxide layer", as 
recited in claim 26, is unclear as to whether said oxide layer is the same element 
recited in claim 1 , or the passivation layer comprises two oxide layers. 

The claimed limitation of "the passivation layer comprising a polyimid layer 
over and oxide layer", as recited in claim 1, is unclear as to the structural 
relationship between the passivation layer the oxide layer and the polyimid layer. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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Claims 1-3, 26, 28 and 30, as best understood, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Yano (5,138,415) in view of Gross 
(5,316,964), Patterson (4,972,247), Vyne (4,606,781) and Moss et al. 
(5,024,922). 

Yano teaches in figure 2 and related text a power device, comprising: 

a semiconductor substrate 16 of first conductivity having an upper surface 
and a lower surface; 

a first electrode terminal 29 coupled to a first conductive region 24 
provided proximate the upper surface of the substrate, the first electrode terminal 
being provided over the upper surface of the substrate; 

a second electrode terminal 36 coupled to a second conductive region 18 
provided proximate the lower surface of the substrate, the second electrode 
terminal being provided below the lower surface of the substrate; 

an isolation diffusion region 17 of second conductivity P provided at a 
periphery of the substrate and extending from the upper surface to the lower 
surface of the substrate, the isolation diffusion region having a first surface 
corresponding to the upper surface of the substrate and a second surface 
corresponding to the lower surface; and 

a passivation layer 28 provided over the upper surface of the substrate, 
the first surface of the isolation diffusion region; 

wherein the first and second electrode terminals define a vertical electrical 
current path there between, and 
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wherein the peripheral junction region is provided to compensate the 
surface depletion of the isolation diffusion region. 

Yano does not teach a peripheral junction region of second conductivity formed 
at least partly within the isolation diffusion region and formed proximate the first 
surface of the isolation diffusion region, wherein the peripheral junction region is 
different than the first and second conductive regions, and wherein the 
passivation layer comprising a polymid layer over and oxide layer. 
Gross teaches in figure 2 and related text a peripheral junction region of second 
conductivity N+ formed at least partly within an N type isolation diffusion region 
16, 17 and formed proximate the first surface of the isolation diffusion region. 
Patterson teaches in figure 2 and related text a peripheral junction region of 
second conductivity 19 formed at least partly within an isolation diffusion region 
12 and formed proximate the first surface of the isolation diffusion region. 
Vyne teaches in figure 4 and related text a passivation layer 44 comprising a 
polymid layer over and oxide layer. 

Moss et al. teach in figure 4 and related text the advantages of using a 
passivation layer comprising a polymid layer over and oxide layer (see column 8, 
lines 18-22). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form a peripheral junction region of second conductivity at 
least partly within the isolation diffusion region and formed proximate the first 
surface of the isolation diffusion region, wherein the passivation layer comprising 
a polymid layer over and oxide layer, in Yano's device in order to provide better 
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protection to the device and to increase the electrical isolation capabilities of the 
device. 

The combination is motivated by the teachings of Gross who points out the 
advantages of using a peripheral junction region within the isolation junction 
region (column 2, lines 38-41 ), and by the teachings of Moss et al. who point out 
the advantages of using a passivation layer comprising a polymid layer over and 
oxide layer (see column 8, lines 18-22). 

Note that prior art's device includes a peripheral junction region being different 
than the first and second conductive regions. 

Regarding claim 26, prior art's device includes a passivation layer includes an 
oxide layer and contacts the upper surface of the substrate, the first surface of 
the isolation diffusion region, and the peripheral junction region. 

Regarding claim 28, the claimed limitations of "the peripheral junction region is 
provided to compensate the surface depletion of dopants in the isolation diffusion 
region and increase a reverse blocking voltage of the device by reducing an 
electric field at the first surface of the isolation diffusion region" are inherent in 
prior art's device, because prior art's device comprises a peripheral junction 
region which compensates the surface depletion of dopants in the isolation 
diffusion region and increase a reverse blocking voltage of the device by 
reducing an electric field at the first surface of the isolation diffusion region, as 
claimed. 
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Regarding claim 30, Yano teaches a first electrode terminal being separated from 
the isolation diffusion region. Regarding the claimed limitation of "the device is a 
diode", it is noted that independent claim 1 recites a power device. Clearly, a 
diode is not a power device. Therefore, it is understood that the diode is part of 
the power device. Thus, Yano's structure comprises a diode (e.g. layers 16 and 
18 form a diode). 

Claims 1-3, 26, 28 and 30, as best understood, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Applicant Admitted Prior Art (AAPA) in 
view of Gross (5,316,964), Patterson (4,972,247), Vyne (4,606,781) and Moss et 
al. (5,024,922). 

AAPA teaches in figure 1 and related text a power device, comprising: 

a semiconductor substrate 1 of first conductivity having an upper surface 

and a lower surface; 

a first electrode terminal 7 coupled to a first conductive region 5 provided 

proximate the upper surface of the substrate, the first electrode terminal being 

provided over the upper surface of the substrate; 

a second electrode terminal 16 coupled to a second conductive region 15 

provided proximate the lower surface of the substrate, the second electrode 

terminal being provided below the lower surface of the substrate; 
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an isolation diffusion region 2 of second conductivity P provided at a 
periphery of the substrate and extending from the upper surface to the lower 
surface of the substrate, the isolation diffusion region having a first surface 
corresponding to the upper surface of the substrate and a second surface 
corresponding to the lower surface; and 

a passivation layer 17 provided over the upper surface of the substrate, 
the first surface of the isolation diffusion region; 

wherein the first and second electrode terminals define a vertical electrical 
current path there between, and 

wherein the peripheral junction region is provided to compensate the 
surface depletion of the isolation diffusion region. 

AAPA does not teach a peripheral junction region of second conductivity formed 
at least partly within the isolation diffusion region and formed proximate the first 
surface of the isolation diffusion region, wherein the peripheral junction region is 
different than the first and second conductive regions, and wherein the 
passivation layer comprising a polymid layer over and oxide layer. 
Gross teaches in figure 2 and related text a peripheral junction region of second 
conductivity N+ formed at least partly within an N type isolation diffusion region 
16, 17 and formed proximate the first surface of the isolation diffusion region. 
Patterson teaches in figure 2 and related text a peripheral junction region of 
second conductivity 19 formed at least partly within an isolation diffusion region 
12 and formed proximate the first surface of the isolation diffusion region. 
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Vyne teaches in figure 4 and related text a passivation layer 44 comprising a 
polymid layer over and oxide layer. 

Moss et al. teach in figure 4 and related text the advantages of using a 
passivation layer comprising a polymid layer over and oxide layer (see column 8, 
lines 18-22). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form a peripheral junction region of second conductivity at 
least partly within the isolation diffusion region and formed proximate the first 
surface of the isolation diffusion region, wherein the passivation layer comprising 
a polymid layer over and oxide layer, in AAPA's device in order to provide better 
protection to the device and to increase the electrical isolation capabilities of the 
device. 

The combination is motivated by the teachings of Gross who points out the 
advantages of using a peripheral junction region within the isolation junction 
region (column 2, lines 38-41 ), and by the teachings of Moss et al. who point out 
the advantages of using a passivation layer comprising a polymid layer over and 
oxide layer (see column 8, lines 18-22). 

Note that prior art's device includes a peripheral junction region being different 
than the first and second conductive regions. 

Regarding claim 26, prior art's device includes a passivation layer includes an 
oxide layer and contacts the upper surface of the substrate, the first surface of 
the isolation diffusion region, and the peripheral junction region. 
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Regarding claim 28, the claimed limitations of "the peripheral junction region is 
provided to compensate the surface depletion of dopants in the isolation diffusion 
region and increase a reverse blocking voltage of the device by reducing an 
electric field at the first surface of the isolation diffusion region" are inherent in 
prior art's device, because prior art's device comprises a peripheral junction 
region which compensates the surface depletion of dopants in the isolation 
diffusion region and increase a reverse blocking voltage of the device by 
reducing an electric field at the first surface of the isolation diffusion region, as 
claimed. 

Regarding claim 30, AAPA teaches a first electrode terminal being separated 
from the isolation diffusion region. Regarding the claimed limitation of "the 
device is a diode", it is noted that independent claim 1 recites a power device. 
Clearly, a diode is not a power device. Therefore, it is understood that the diode 
is part of the power device. Thus, AAPA's structure comprises a diode (e.g. 
layers 15 and 1 form a diode). 

Claims 1 and 30, as best understood, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Akiyama (5,994,189) in view of Gross, Patterson, 
Vyne and Moss et al. 
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Regarding claim 1 , Akiyama teaches in figure 1 and related text a power device, 
comprising: 

a semiconductor substrate 2 of first conductivity having an upper surface 
and a lower surface; 

a first electrode terminal 1 1 coupled to a first conductive region 4 provided 
proximate the upper surface of the substrate, the first electrode terminal being 
provided over the upper surface of the substrate; 

a second electrode terminal 13 coupled to a second conductive region 1 
provided proximate the lower surface of the substrate, the second electrode 
terminal being provided below the lower surface of the substrate; 

an isolation diffusion region 7 of second conductivity P provided at a 
periphery of the substrate and extending from the upper surface to the lower 
surface of the substrate, the isolation diffusion region having a first surface 
corresponding to the upper surface of the substrate and a second surface 
corresponding to the lower surface; and 

a passivation layer 10 provided over the upper surface of the substrate, 
the first surface of the isolation diffusion region; 

wherein the first and second electrode terminals define a vertical electrical 
current path there between, and 

wherein the peripheral junction region is provided to compensate the 
surface depletion of the isolation diffusion region. 

Akiyama does not teach a peripheral junction region of second conductivity 
formed at least partly within the isolation diffusion region and formed proximate 
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the first surface of the isolation diffusion region, wherein the peripheral junction 
region is different than the first and second conductive regions, and wherein the 
passivation layer comprising a polymid layer over and oxide layer. 
Gross teaches in figure 2 and related text a peripheral junction region of second 
conductivity N+ formed at least partly within an N type isolation diffusion region 
16, 17 and formed proximate the first surface of the isolation diffusion region. 
Patterson teaches in figure 2 and related text a peripheral junction region of 
second conductivity 19 formed at least partly within an isolation diffusion region 
12 and formed proximate the first surface of the isolation diffusion region. 
Vyne teaches in figure 4 and related text a passivation layer 44 comprising a 
polymid layer over and oxide layer. 

Moss et al. teach in figure 4 and related text the advantages of using a 
passivation layer comprising a polymid layer over and oxide layer (see column 8, 
lines 18-22). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form a peripheral junction region of second conductivity at 
least partly within the isolation diffusion region and formed proximate the first 
surface of the isolation diffusion region, wherein the passivation layer comprising 
a polymid layer over and oxide layer, in Akiyama's device in order to provide 
better protection to the device and to increase the electrical isolation capabilities 
of the device. 

The combination is motivated by the teachings of Gross who points out the 
advantages of using a peripheral junction region within the isolation junction 
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region (column 2, lines 38-41), and by the teachings of Moss et al. who point out 
the advantages of using a passivation layer comprising a polymid layer over and 
oxide layer (see column 8, lines 18-22). 

Note that prior art's device includes a peripheral junction region being different 
than the first and second conductive regions. 

Regarding claim 30, Akiyama teaches in figure 1 and related text a device being 
a diode 1 , 2, 4, wherein the first electrode terminal being separated from the 
isolation diffusion region. 

Claims 1 and 30, as best understood, are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Mori et al. (5,101 ,244) in view of Gross, Patterson, 
Vyne and Moss et al. 

Regarding claim 1 , Mori et al. teach in figure 1 A and related text a power device, 
comprising: 

a semiconductor substrate 14 of first conductivity having an upper surface 
and a lower surface; 

a first electrode terminal 3 coupled to a first conductive region 16 provided 
proximate the upper surface of the substrate, the first electrode terminal being 
provided over the upper surface of the substrate; 

a second electrode terminal 2 coupled to a second conductive region 13 
provided proximate the lower surface of the substrate, the second electrode 
terminal being provided below the lower surface of the substrate; 



Application/Control Number: 10/650,451 Page 
Art Unit: 2811 

a passivation layer 4 provided over the upper surface of the substrate, the 
first surface of the isolation diffusion region; 

wherein the first and second electrode terminals define a vertical electrical 
current path there between, and 

wherein the peripheral junction region is provided to compensate the 
surface depletion of the isolation diffusion region. 

Mori et al. do not teach an isolation diffusion region of second conductivity 
provided at a periphery of the substrate and extending from the upper surface to 
the lower surface of the substrate, the isolation diffusion region having a first 
surface corresponding to the upper surface of the substrate and a second 
surface corresponding to the lower surface; and a peripheral junction region of 
second conductivity formed at least partly within the isolation diffusion region and 
formed proximate the first surface of the isolation diffusion region, wherein the 
peripheral junction region is different than the first and second conductive 
regions, and wherein the passivation layer comprising a polymid layer over and 
oxide layer. 

Gross teaches in figure 2 and related text an isolation diffusion region 16, 17 of 
second conductivity provided at a periphery of the substrate and extending from 
the upper surface to the lower surface of the substrate, the isolation diffusion 
region having a first surface corresponding to the upper surface of the substrate 
and a second surface corresponding to the lower surface, and a peripheral 
junction region of second conductivity N+ formed at least partly within an N type 
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isolation diffusion region 16, 17 and formed proximate the first surface of the 
isolation diffusion region. 

Patterson teaches in figure 2 and related text an isolation diffusion region 12 of 
second conductivity provided at a periphery of the substrate and extending from 
the upper surface to the lower surface of the substrate, the isolation diffusion 
region having a first surface corresponding to the upper surface of the substrate 
and a second surface corresponding to the lower surface, and a peripheral 
junction region of second conductivity 19 formed at least partly within an isolation 
diffusion region 12 and formed proximate the first surface of the isolation 
diffusion region. 

Vyne teaches in figure 4 and related text a passivation layer 44 comprising a 
polymid layer over and oxide layer. 

Moss et al. teach in figure 4 and related text the advantages of using a 
passivation layer comprising a polymid layer over and oxide layer (see column 8, 
lines 18-22). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form an isolation diffusion region of second conductivity 
provided at a periphery of the substrate and extending from the upper surface to 
the lower surface of the substrate, the isolation diffusion region having a first 
surface corresponding to the upper surface of the substrate and a second 
surface corresponding to the lower surface, and a peripheral junction region of 
second conductivity at least partly within the isolation diffusion region and formed 
proximate the first surface of the isolation diffusion region, and wherein the 



Application/Control Number: 10/650,451 Page 16 

Art Unit: 2811 

passivation layer comprising a polymid layer over and oxide layer, in Mori et al.'s 
device in order to provide protection to the diode and in order to increase the 
electrical isolation capabilities of the device. 

The combination is motivated by the teachings of Gross who points out the 
advantages of using a peripheral junction region within the isolation junction 
region (column 2, lines 38-41 ), and by the teachings of Moss et al. who point out 
the advantages of using a passivation layer comprising a polymid layer over and 
oxide layer (see column 8, lines 18-22). 

Note that prior art's device includes a peripheral junction region being different 
than the first and second conductive regions. 

Regarding claim 30, Mori et al. teach in figure 1A and related text a device being 
a diode, wherein the combined device includes the first electrode terminal being 
separated from the isolation diffusion region (see Patterson et al.). 

Response to Arguments 

Applicant's arguments with respect to claims 1-3, 26, 28 and 30 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ori Nadav whose telephone number is 571- 
272-1660. The examiner can normally be reached between the hours of 7 AM to 
4 PM (Eastern Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Lynne Gurley can be reached on 571-272-1670. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). 
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